g Carinae is one of the most massive binary stars in the Milky Way 1, 2 . It became the second-brightest star in our sky during its mid-nineteenth-century 'Great Eruption', but then faded from view (with only naked-eye estimates of brightness 3, 4 ). Its eruption is unique in that it exceeded the Eddington luminosity limit for ten years. Because it is only 2.3 kiloparsecs away, spatially resolved studies of the nebula have constrained the ejected mass and velocity, indicating that during its nineteenth-century eruption, g Car ejected more than ten solar masses in an event that released ten per cent of the energy of a typical core-collapse supernova 5, 6 , without destroying the star. Here we report observations of light echoes of g Carinae from the 1838-1858 Great Eruption. Spectra of these light echoes show only absorption lines, which are blueshifted by 2210 km s 21 , in good agreement with predicted expansion speeds 6 . The light-echo spectra correlate best with those of G2-to-G5 supergiants, which have effective temperatures of around 5,000 kelvin. In contrast to the class of extragalactic outbursts assumed to be analogues of the Great Eruption of g Carinae [7] [8] [9] [10] [11] [12] , the effective temperature of its outburst is significantly lower than that allowed by standard opaque wind models 13 . This indicates that other physical mechanisms such as an energetic blast wave may have triggered and influenced the eruption.
g-Car-like giant eruptions of luminous blue variable stars are characterized by significant mass-loss and an increase in luminosity by several magnitudes 8, 9 . It has been thought that this increase in luminosity drives a dense wind, producing an optically thick, cooler pseudo-photosphere with a minimum effective temperature of 7,000 K and an F-type spectrum 13 . Within this model, g Car has been considered the prototype of these ''supernova imposters'' [7] [8] [9] [10] [11] [12] . We obtained images in proximity to g Car (Fig. 1) that, when differenced, show a rich set of light echoes. The largest interval between our images is eight years. We have also found similar echo candidates at other positions, which we are currently monitoring. The large brightening and long duration point to the Great Eruption as the source of the light echoes. We have also obtained a composite light curve in the Sloan Digital Sky Survey (SDSS) i filter of the light echoes (see Fig. 2) , showing a slow decline of several tenths of a magnitude over half a year. This light curve is most consistent with the historical observations 4 of a peak in 1843, part of the 1838-1858 Great Eruption, although further observations are necessary to be certain (see the Supplementary Information).
Spectra of the light echoes (see Fig. 3 ) show only absorption lines characteristic of cool stellar photospheres, but no evidence of emission lines. In particular, the Ca II infrared triplet is only observed as absorption lines in the spectrum. Because of bright ambient nebular emission, it is difficult to determine whether there is any Ha emission from g Car itself, but in any case it must be weak, if present. By cross-correlating each of our g Car echo spectra with the Ultraviolet and Visual Echelle Spectrograph (UVES) spectral library 14 (see Supplementary Figs 2  and 3) , we find the best agreement with supergiant spectral types in the range of G2 to G5, with an effective temperature of around 5,000 K. Spectral types of F7 or earlier are ruled out by our analysis (see Supplementary Information for more details).
Doppler shifts of absorption features in the echo spectra provide direct information about the outflow speeds during the eruption. The Ca II infrared triplet absorption features in the spectrum are noticeably blueshifted (see Supplementary Fig. 2) . By cross-correlation with G-type 15 templates, we determine velocities of -202 6 9, -210 6 14 and -237 6 17 km s 21 (errors are standard deviation) for our three individual spectra and an average velocity of -210 6 30 km s
21
, which includes an uncertainty for the dust sheet velocity.
The bipolar nature of the Homunculus nebula shows that the g Car Great Eruption was strongly aspherical. It has been predicted that the outflow speeds that one would derive from the spectra of g Car in outburst, looking at the poles and equator of the double lobes, would be about 2650 km s 21 and 240 to 2100 km s
, (note that the speeds are negative because they are blueshifted, that is, the outflow is moving towards us) respectively 16 (outflow speeds near the equator have a steep latitude dependence). The light echo we investigate here arises from latitudes near the equator of g Car (see Supplementary Fig. 1 ), and the measured blueshifted velocity of 2210 6 30 km s 21 is in good agreement with expansion speeds within 620u of the equatorial plane. We also find a strong asymmetry in the Ca II infrared triplet, extending to a velocity of 2850 km s
-well below the speed of the fastest polar ejecta found previously 6 , but in good agreement with speeds observed in the blast wave at lower latitudes 6 . Future observations of light echoes viewing the g Car eruption from different directions, in particular from the poles, has the potential to observe these very-high-velocity ejecta and other asymmetries.
A characteristic of luminous-blue-variable outbursts is their transition from a hot quiescent state to a cooler outburst state, although this feature is less well observed for the giant eruptions (see Fig. 4 ). Two potential models for luminous-blue-variable outbursts involve either an opaque stellar wind driven by an increase in luminosity, or a hydrodynamic explosion. The traditional mechanism for g-Car-like giant eruptions has been that an unexplained increase in luminosity drives a denser wind, so that an optically thick pseudo-photosphere forms at a layer much larger and cooler than the hydrostatic stellar surface 13 . This model predicts a minimum effective temperature of 7,000 K, resembling A-or F-type supergiants 8, 17 , because the wind opacity depends on the temperature (see Fig. 4 ). A giant eruption evidently occurs as a massive star attempts to evolve redward and encounters the Humphreys-Davidson limit 13 , beyond which no stable stars are observed. Surprisingly, our G-type light-echo spectrum of the g Car Great Eruption is inconsistent with expectations of an opaque-wind model 13 (see Fig. 4 ). With this model, it is difficult to explain the high (10 50 erg) kinetic energy 5 and the presence of a fast blast wave at large radii 6 . Instead, these observations point towards a hydrodynamic explosion that must have influenced the Great Eruption 2, 5, 6 . The first visual spectroscopic observations of g Car around 1870 showed emission lines 18, 19 . A photographic spectrogram obtained during its Lesser Eruption 20, 21 around 1890 resembles an F-type supergiant blueshifted by 2200 km s
, with moderate P Cygni hydrogen profiles, which is as expected in the opaque-wind model 13 . The difference between the 1890 spectrum and our light-echo spectrum of the Great Eruption is therefore quite striking, indicating that two distinct physical processes may have been involved for two outbursts of the same object. However, the 1890 event also produced a mass ejection, the Little Homunculus, with the same axial symmetry (although much smaller mass) as the Great Eruption
22
. Luminous-blue-variable giant eruptions are rare, and have only been recorded twice in our Galaxy in the last 400 years: the Great Eruption of g Car and the giant eruption in the seventeenth century of P Cygni. Because of their considerable intrinsic brightness just below the luminosity of faint core-collapse supernovae, about two dozen giant eruption candidates, called supernova imposters because they have often been mistaken for supernovae, have been found in various extragalactic supernova searches [7] [8] [9] [10] [11] [12] . Typically, the hotter , we find that a dramatic brightening of g Car must be the origin. In these echoes, unlike those of Galactic supernovae 26 , there is still significant spatial overlap even at separations of one light-year, suggesting that the duration of the event causing them must be significantly longer than one year. We also see brightening of two magnitudes or more within eight years. Thus, the Lesser Eruption from 1887 to 1896, which brightened by only a magnitude, is excluded as the source. 
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supernova imposters have steep blue continua, stronger and broader Balmer lines, and relatively weak absorption, whereas the cooler ones tend to have redder continua, weaker and narrower Balmer lines, strong [Ca II] and Ca II emission, deeper P Cygni absorption features, and in some cases stronger absorption spectra similar to those of F-type supergiants 23 . However, the g Car Great Eruption light-echo spectrum is quite different. Its spectral type is G2 to G5, significantly later than all other supernova imposters at peak. Furthermore, the Ca II infrared triplet lines are only in absorption. For the extreme mass-loss rates required for the Great Eruption of g Car, another process must give rise to the apparent temperature.
The Great Eruption of g Car has been considered the prototype of the extragalactic supernova imposters or g Car analogues, even though it is actually an extreme case in terms of radiated energy (10 49.3 erg), kinetic energy (.10 50 erg), and its decade-long duration 23 . The spectra of the light echo indicates now that it is not only extreme, but a different, unique object. It is difficult to see how strong emission lines could be avoided in an opaque wind where the continuum photosphere is determined by a change in opacity, and its temperature and broad absorption lines are more consistent with the opaque cooling photosphere of an explosion. What triggered such an explosion and the reason that the huge mass-loss did not destroy the star are still unknown, but predictions from future radiative transfer simulations trying to explain g Car and its Great Eruption can now be matched to these spectral observations. Alternative models, such as the ones that use mass accretion from the companion star during periapsis passage as a trigger for the eruption 12 , can be verified or dismissed. , respectively. The temperature of 10,000 K for SN 2009ip is based on the observed continuum shape, but this is only a lower limit because of the possible effects of circumstellar or host galaxy reddening 27 . Because of the presence of He I lines in the spectrum, the true temperature is probably much hotter. The 8,500 K temperature of UGC2773-OT is indicated by the F-type absorption features in its spectrum, and this temperature is relatively independent of reddening 27, 28 . The slit positions differ only slightly in slit angle. The spectra were reduced using standard techniques and then wavelength-calibrated using observations of an HeNeAr lamp. The wavelength calibration was checked and corrected using night-sky emission lines, especially [O I] l5,577 Å , and OH lines in the red part of the spectrum. We flux-calibrated the spectra using a flux standard observed the same night as the science observations. The left panel shows the spectra from 5,000 to 9,000 Å . The spectra are not corrected for reddening nor for the blueward scattering by the dust. LETTER RESEARCH
